fluid of a neutral or slightly acid reaction. This distension of the stomach occurs in most but not in all cases. The fluid is, I find, usually alkaline, sometimes both the mucous fluid in the stomach and the stomach-wall itself are strongly alkaline. The fluid contains a small amount of pepsin.
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Surgeon-M ajor Jam es E dw ard Tierney A itchison (elected 1883) was ad m itted into th e Society.
The P resents received were laid on the table and thanks ordered for them.
The following P apers were read :- 
The Fertilised Ovum and its Nucleus.
The fertilised ovum of Peripatus capensis contains a central cavity traversed by a few stran d s of protoplasm .
T he protoplasm lias a re tic u la r or spongy structure, th e reticulum being very close round the nucleus and m uch looser elsewhere. The stran d s of th e re tic u lu m are composed of an apparently perfectly homogeneous protoplasm . The nucleus is placed on one side of the o v u m ; it is a large body which varies very considerably in shape and stru ctu re in different ova. These variations no doubt represent different phases in th e life-history of the nucleus. I t has been impossible for me w ith th e sm all num ber (ten) of unsegm ented ova a t my disposal to determ ine th eir sequence.
The nucleus of th e fertilised ovum is, however, so large and favourable fo r study th a t I have th o u g h t it w orth w hile to describe three different stages in w hich I have seen it.
1. A spherical stru ctu re (diam eter, 0*04 m m .) bounded by a m em brane, w hich is slightly indented at one point, w here it sends in a prolongation of itself, w hich passes th ro u g h the nucleus to become continuous w ith the m em brane of th e opposite side. The nucleus is made up of a fine spongework of very pale fibrils, which are continuous w ith the nuclear membrane and with the septum ju s t m entioned. In this spongework are a num ber of deeply-stainiug more or less spherical bodies. The nuclear m em brane and septum appear precisely sim ilar in stru ctu re to the strands of th e external protoplasm ic reticulum , and the latter are continued directly into the form er. The pale nuclear reticulum is also sim ilar to the extra-nuclear reticulum , differing only R VOL. xxxix.
in intensity of staining. The deeply-staining bodies in the nucleus are, I think, placed in the strands of the pale reticulum ; but of this I am not certain.
This nucleus then consists of a simple spongework of protoplasm, differing only from the external protoplasm in the fact that the stain ing matter is aggregated into small masses and into the septum already mentioned. The apparent nuclear membrane is simply part of the protoplasm at the junction of the modified (nuclear) and unmodi fied (cell-substance) part of the protoplasmic network, 2. A form closely resembling the above, except in the fact that the nuclear spongework is stained slightly, though not quite so deeply as some of the extra-nuclear protoplasm. There are only two small deeply-staining masses, which are not so conspicuous as in the first form.
We may state the difference between these two nuclei thus : in the first form the chromatin of the nucleus is aggregated into a number of small masses, while in the second form the chromatin is diffused throughout the nuclear reticulum. The word chromatin being used to denote the property which enables the protoplasm to take up and retain the staining matter. The extra-nuclear protoplasmic threads possess this property, and may be said to possess chromatin, but it is in a diffused form, as in the second form of nucleus, 3. In the third form the nucleus is divided by a number of septa, radiating from its centre, into chambers. The chambers are partially divided up into secondary chambers by prolongations of the septa. The septa are continuous externally with the extra-nuclear proto plasmic reticulum. It is impossible to speak of a distinct boundary of the nucleus in this form, and the substance of the nuclear septa, and their prolongations is exactly similar in appearance and staining properties to the strands of the surrounding protoplasmic network or spongework.
A number of chromatin masses occur in each chamber of this radiate nucleus-they appear to lie in the offshoots of the septa into the chambers and in delicate expansions of these. But it is impos sible to determine exactly the relation of these chromatin globules to the protoplasmic network in the nucleus.
This form of nucleus is most interesting, because were it not for the chromatin masses the nucleus w'ould be quite undistinguishable from the surrounding protoplasm, except, perhaps, by the fact that the meshes of the netwoi*k (i.e., network as seen in section) are rather larger than in the protoplasm immediately around the nucleus.
T h e m ost im p o rta n t, a n d a t th e sam e tim e m ost certain, of these observations on th e n u cleus of th e fertilised ovum of P erip atu s, is th a t th e in tra -n u c le a r a n d e x tra -n u c le a r re tic u lu m are b o th continuous w ith th e so-called n u clear m em brane.
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The last form I have to describe is the spindle form. I t was m et with in an ovum of two segments.
The spindle is of enormous size (distance between the poles 0-06 mm.). The protoplasm ic fibres composing it are absolutely the same in appearance as th e re s t of the cell protoplasm . The chrom atin is present in a very condensed form deeply stain ing) as a num ber of bent rods a t the equator of the spindle. A round the poles of the spindle th e protoplasm ic reticulum is arran g ed in a radiate fashion. The spindle appears not to be composed of sim ple fibres running from pole to pole, b u t of the ordinary reticulum , th e meshes of w hich are very m uch elongated in a direction parallel to the long axis of the spindle.
The facts w hich are m ost clearly bro u g h t out by the above obser vations, and about which I have no doubt, are 1. The continuity of the nuclear reticulum w ith th e extra-nuclear reticulum in form 3 (and alm ost certainly in forms 1 and 2 ).
2. The sim ilarity in stru ctu re and continuity betw een the socalled fibres of th e spindle in form 4 w ith th e surrounding reticulum ; and th e conclusion I have draw n from m y observations is th a t the nucleus of the fertilised ovum of P erip atu s differs from the cell p roto plasm only in th e m anner in w hich th e so-called chrom atin contained in th e protoplasm ic m eshw ork (both of nucleus and re st of ovum ) behaves. In th e nucleus it varies from a state of diffusion th ro u g h the reticulum to a state in w hich it is condensed into the chrom atin masses of form 1.
In th e subsequent stages of segm entation, th e nucleus gradually becomes sm aller u n til a t th e close of segm entation it has an oval form w ith a long diam eter of 0'016 mm. I t now presents the features described by Flem m ing and o ther observers in the nuclei of th e salam ander. I have seen all th ro u g h the developm ent of P erip atu s afte r segm entation m ost of the stages figured from the salam ander.
D u rin g segm entation the nucleus generally has th e th ird form above described: I have nev er seen i t in a spherical, an d only once in a spindle form. I conclude th a t these form s if they occur are very rapidly passed th ro u g h .
The Segmentation.
I have already described this in a general m an n er in m y com m uni cation of M ay last, and w ith figures in th e " Q uarterly Journal of Microscopical Science " of Ju ly last.
I th en stated th a t the endoderm cells were connected w ith each other by processes ( " Q uart. Journ. Micros. Sci.," xxv, P late 31, fig. 8 ). I have now th e following facts to add :-1. The so-called endoderm cells are a t first w ithout a distinct nucleus, they do not g et a nucleus u n til ju st before the gastrula stage. Fertilised [Nov. 26, 2. All the cells of the ovum, ectodermal as well as endodermal, are connected together by a fine protoplasm ic reticulum which is placed, as are also the cells, im m ediately beneath the egg membrane, and therefore around a central space.
Each ectoderm cell consists of a central nucleus around which is a close protoplasm ic spongewofk, which at the outer parts of the socalled cell becomes'of a gradually looser nature u n til it runs into the spongework of the surrounding cells.
Each endoderm mass consists of a central denser spongework which gradually becomes looser tow ards the periphery of the mass until it is continued into a fine reticulum . The endoderm masses are fa r apart from each other and are connected by this reticulum .
The continuity of the various cells of the segm enting ovum is prim ary and not secondary, i.e., in the cleavage, the segments do not completely separate from one another. B ut are we justified in speak ing of cells a t all sin th is case ? The fu lly segmented ovum is a
syncytium,and there are not and have -not been at any stage cell limits.
I th in k the cleavage should be rath er described not as segm entation, b u t a m ultiplication of the nucleus or centre of force which causes a corresponding readjustm ent in the density of the netw ork at different parts of th e ovum, b u t no break in continuity.
The Structure of the Gastrula.
The formation of the gastrula, which is a t first solid, has been described in my first com m unication to th e Society on this subject.
The endoderm masses a t first, as I have already mentioned, have no nuclei. Nuclei first appear in them during the progress of the epibole by which th e gastrula is formed. I have not been able to determine th e origin of these nuclei. They either arise de novo in the endoderm masses or m ig rate into th e la tte r from the ectoderm. The proto plasmic netw ork a t the centre of each endoderm mass is denser than a t the periphery, b u t is w ithout the chrom atin granules, so charac teristic of a nucleus. B u t I have already described a stage of the nucleus in th e fertilised unsegm ented ovum in which the chrom atin granules are almost entirely absent, and in which the netw ork pre sents no essential difference from the surrounding network. Again, another in which th e nuclear netw ork merges so gradually into th e surrounding network, th a t it is impossible to point to any lim it be tween them. I therefore think it quite possible th at this central denser protoplasm in the endoderm masses m ay give rise to the nucleus which subsequently appears. B u t on the other hand I m ust distinctly state th a t this is only a possible view which may be borne in mind, b u t w hich cannot be accepted w ithout the most overwhelm ing proof in the present state of our science.
The solid g astrula is a sy n cy tiu m ; the ectoderm al nuclei are arranged round the periphery of th e ovum, while th e endodermal nuclei are w ithin. The la tte r are characterised by th eir angular shape, and by never presenting th e karyokinetic figures characteristic of the ectoderm al nuclei. The protoplasm of this syncytium is m uch vacuolated throughout, b u t the vacuoles are largest in th e centre. These central vacuoles unite and give rise' to the g u t cavity, which opens to the exterior th ro u g h a point on the surface w here th e ectoderm al nuclei have always been absent. This opening is the blastopore^ The blastopore, u n til quite late in developm ent, is traversed by protoplasm ic strands, w hich anastom ose w ith sim ilar strands pro jectin g from the protoplasm lining the large central vacuole or gut.
The g u t of P erip atu s arises,-therefore, as a vacuole in a multinucleated mass of protoplasm, and the g astru la of P erip atu s is a m ultinucleated mass or syncytium , w ith absolute co n tin u ity of the proto plasm of all p arts of the ovum -
The Origin of the Mesoderm.
A fter th e definite form ation of th e blastopore, an a r e a of p ro to plasm, placed in the ectoderm al layer of the syncytium , and charac terised by possessing several nuclei less densely packed to g eth er th a n elsewhere, is-distinctly visible in the m iddle line of the v e n tra l surface ju st behind th e blastopore. X cannot be certain of th e exact num ber of the nuclei belonging to th is area in the youngest em bryo in which I observed it, as th e lim its of th e area, are difficult to determ ine by inspection of transverse sections. H ow ever th a t m ay be, the area has in transverse section very m uch th e appearance of the pole cells of other form s, and is th e stru ctu re described in my first paper as " some cells w hich cannot be definitely assigned, to th e ectoderm or to the endoderm , a t the h in d end of th e blastopore. Its nuclei undergo division and give rise 'to the densely packed m ass of nuclei of the prim itive streak.* A p a rt of it seems to persist for some tim e in the deeper p arts of the prim itiv e streak close to th e en d o d erm : I have n ot y et succeeded in trac in g th e fate of th is portion.
The nuclei of th e prim itive streak m igrate forw ards between th e ectoderm al and endoderm al nuclei, and tak e up th e ir position in the protoplasm in terv en in g between the latter.
These rows of nuclei are the mesodermal bands. T hey soon arrange them selves into groups around a central vacuole, and so give rise to the m ost conspicuous p arts of th e m esoblastic somites. I leave th e ovum for th e present at th e com m encem ent of the form ation of the somites, m erely statin g th a t it is still a syncytium .
* It is possible that some of the ectoderm nuclei adjoining this area may take part in the production of the primitive streak nuclei.
1885.] Ovum o f the South African Perip
The facts above recorded are somewhat novel. 3. Herbert Spencer's view of the origin of the nervous system may perhaps not be so far from the mark as at first sight appeared.
4. The connexion between the nerve and muscles and sensory epithelial cells receives its morphological explanation, being due to a primitive continuity which has never been broken. In fact the con nexion between almost every kind of tissue cell is explicable as being the primitive condition.
5. There is no essential difference between ducts with perforated cells and ducts with so-called cellular walls (inter-and intra-cellular ducts).
6. If the protoplasm of the body is really a syncytium, and the ovum until maturity in the ovary a part of that syncytium, the separa tion of the generative products does not differ essentially from the internal gemmation of a protozoon, and the inheritance by the off spring of peculiarities first appearing in the parent, though not explained, is rendered le ss. mysterious, for the protoplasm of the whole body being continuous, changes in the molecular constitution of any part of it would naturally be expected to spread, in time, through the whole mass.
Shortly, these facts if generally applicable reduce the adult body to a syncytium--to a multi-nucleated vacuolated protoplasmic mass, and embryonic development to a multiplication of nuclei and a specialization of tracts in this mass. At the close of segmentation the egg of the Lamprey (Petromyzon planeri) forms a blastosphere. Owing to the way in which the yolk is distributed, the segmentation cavity is rather eccentrically placed. It is roofed in by several rows of small cells, while its floor is com posed of a few very large cells much crowded with food yolk. The
